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Abstract. The green mussel (Perna viridis) is widely distrib- 
uted in the coastal waters of Asia and is used in mussel watch 
programmes for monitoring environmental contaminants 
throughout the region. Green mussels representing different 
size groups and habitats were sampled from their natural beds 
at 28 locations in the inshore waters of Karnataka (southwest 
coast of India) to analyze the tissue concentrations of Cd, Cr, 
Cu, Fe, Mn, Ni, Pb, and Zn. Tissue concentrations of Cr, Cu, 
Fe, and Pb were significantly higher in smaller mussels than in 
the larger size group. Significantly hi$heiconcentrations of Cr, 
Cu, Fe, Mn, and Ni were observed in mussels sampled from 
intertidal beds when compared to mussels from the subtidal 
beds. The sampling sites were categorized into industrial sites 
(IS), urban sites (US), and nonurban sites (NS) based on 
principal component analysis of metal concentrations in 
mussel. Spatial variations in tissue concentrations of all metals 
were observed except for Zn. Generally, the levels of toxic 
trace metals like Pb, Cd, Ni, and Cr in the whole tissue of 
P. viridis were within safe limits throughout the coast of 
Karnataka. However, relatively high concentrations of Cd, Cr, 
and Pb were observed in the whole tissue of green ~uussels 
collected from the industrial sites (IS), which may be derived 
from a variety of anthropogenic activities. 
Trace metals in coastal waters are derived from a variety of 
natural and anthropogenic sources. Urban and industrial 
developments along the coastal areas, rivers, and estuaries 
contribute to the major part of the anthropogenic metal load of 
the sea (Ridwig et al. 2003; Cobelo-Garcia et al. 2004). Trace 
metals can be bioaccumulated in aquatic organisms. Due to the 
concerns over this accumulation and their toxic effects to 
humans consuming these organisms, monitoring programmes 
for metals in environmental (biotic and abiotic) samples have 
been widely established and implemented. The bioaccumula- 
tion of metals in benthic macroinvertebrates can provide an 
indication of the extent and magnitude of environmental 
contamination that is temporarily introduced via the water 
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column and sediment. Thus, biomonitoring by employing 
living organisms such as mussels as sensors plays a vital role 
in governmental and industrial strategies to identify, assess, 
control, and reduce pollution problems (Krishnakumar et al. 
1994, 1995). 
The criteria by which organisms are accepted as biological 
indicators for the assessment of contamination were proposed 
more than 25 years ago and remain unchanged (Phillips 
1976a, b; Fowler and Oregioni 1976). Marine bivalves, espe- 
cially mussels, are widely used as sentinel organisms for 
coastal biomonitoring programmes due to their sessile nature, 
mode of feeding, ability to accumulate contaminants from the 
environment, and availability for human consumption. Distri- 
bution &trace metals in the whole tissue and/or byssus threads 
of mussels has been extensively studied from both ecotoxi- 
cological and seafood safety points in several countries 
(Phillips 1976a, b; O'Conner 1992; Krishnakumar et ul. 1994, 
1995, 1997; Glynn et al. 2003; Nicholson and Szefer 2003; 
Szefer et al. 2004; Liu and Kueh 2005). 
Green mussel (Perna viridis) is widely distributed in the 
coastal waters of Asia and is used in mussel watch pro- 
grammes for monitoring environmental contaminants in the 
region (Lakshmanan and Narnbisan 1983; Krishnakumar et al. 
1990, 1998; Radhakrishnan 1993; Tewari et al. 2000, 2001; 
Monirith et nL 2003). Green mussels distributed throughout 
the west coast of India contribute a significant fishery of 
commercial importance. Along the Karnataka coast, natural 
mussel beds are located mostly in the subtidal zones attached 
to rocky substratum. Intertidal mussel beds are also found 
along the rocky coast in some areas. Besides the traditional 
fishery, the area also provides great potential for mussel 
mariculture as demonstrated by Central Marine Fisheries 
Research Institute (Mohamed et al. 1998). Being an important 
candidate species for mariculture (Nayar et al. 1980). they are 
farmed in many areas along the west coast of India as part of a 
rural development programme (Appukuttan et ril. 2000). 
Inshore waters of Karnataka (west coast of India) lying 
adjacent to Mangalore and Karwar receive treated effluent 
from several industrial sources including a caustic soda plant, 
fertilizer plant, iron ore processing plants, dyes and pigment 
processing plants, petroleum refinery, and other sources. 
About 12 towns located near the 300-km-long coastline dis- 
charge untreated sewage amounting to approximately 30 tlday 
directly into the coastal waters (CPCB 1996). The Central 








